Syringolaimus is the most abundant and diverse genus of the family Ironidae (Nematoda) found in the Campos Basin, off Rio de Janeiro, Brazil. In this article, four new species of this genus are described. S. annae sp. n. is characterized by a conical-cylindrical tail without a spinneret. S. magdae sp. n. possesses a pair of ejaculatory glands located in the precloacal region, and a spinneret, which comprises 21.2% of the total tail length. In S. smolae sp. n. the spicule is setiform. S. taniae sp. n. has the anterior region of the tail rounded, with its terminal portion cylindrical-filiform.
Introduction
The genus Syringolaimus De Man, 1888 was first recorded from the deep sea in the Cabo Basin off the African coast, between the 3700 and 4180 m isobaths (Gourbault & Vincx 1985) . Netto et al. (2004 Netto et al. ( , 2005 recorded this genus from the South Atlantic, on the slope of the Campos Basin, between the 870 and 950 m isobaths.
The taxonomic position of Syringolaimus was doubtful for a long time. The genus was assigned to the Rhabdolaimidae Chitwood, 1951 because of the presence of a true basal bulb in the pharynx (Riemann 1970; Gerlach & Riemann 1973) . However, this is an uncommon feature for Enoplia (Lorenzen 1981) , and therefore the genus was transferred to the Ironidae by Lorenzen (1981) based on the structures of the buccal cavity and the existence of replacement teeth, which are placed slightly behind the functional teeth (Coomans & Van der Heiden 1979) . Platonova & Mokievsky (1994) proposed an emended diagnosis for Ironidae, which had been previously based on a single freshwater genus. This posed a challenge for the taxonomy of Syringolaimus as well as for other marine genera of this family. These authors also provided an identification key for the nine species of Syringolaimus that were recognized at that time.
Material and Methods
The Campos Basin is located on the continental shelf and slope of Rio de Janeiro, Brazil, between 21 ○ 30' N and 23 o 30' S. The study area, field methodology and laboratory methods were described by Botelho et al. (2007) . The holotypes and allotypes were deposited at the National Museum of Rio de Janeiro (MNRJ), Brazil. The paratypes are deposited in Meiofauna Laboratory of the Zoology Department, Universidade Federal de Pernambuco.
Abbreviations used in the text:
The name of the body regions followed Coomans (1979) . All the measurements are expressed in micrometers. All curves are measured along the cord.
a, b, c: ratio's of De Man (1880). a: body length divided by maximum body diameter b: body length divided by pharyngeal length c: body length divided by tail length c': tail length divided by body width at level of anus or cloaca opening abd: anal body diameter amph dist: amphidial fovea distance from the anterior end amph wid: width amphidial fovea amph (%): amphid diameter as percentage of the corresponding body diameter buc cav l: buccal cavity length bulb d: pharyngeal bulb diameter bulb %: bulb diameter as percentage of corresponding body diameter cbd: corresponding body diameter cil / t (%): proportion of the cylindrical portion of the tail in relation to the total length con / t (%): proportion of the conical region of the tail in relation to the total length ex pore: position of the secretory-excretory pore from the anterior end ex pore/ ph (%): position of the secretory-excretory pore as percentage of pharynx length gub: gubernaculum length hd: head diameter L: body length mbd: maximum body diameter n.a.: not applied n.v.: not visible ner ring: distance of the nerve ring from the anterior end nr /ph (%): position of the nerve ring as percentage of pharynx length ph: pharynx length spic: spicule length measured along the cord spin: spinneret length spin / t (%): spinneret proportion in relation to the tail length V%: position of vulva as a percentage of body length from the anterior end v: vulva distance from the anterior end Diagnosis. This species is characterized by a conical-cylindrical tail without a spinneret, and the presence of outer and cephalic labial papillae.
Relationships. S. annae sp. n. shares with S. filicaudatus Vitiello, 1970 the presence of bifid teeth, but they are asymmetrical in the new species; and the conical-cylindrical tail shape with a filiform final portion. The new species does not have a spinneret. The spicule and the gubernaculum have different shapes, and cephalic papillae are present only in S. annae sp. n.
S. annae sp. n. is closely related to S. renaudae Gourbault & Vincx, 1985 because of the presence of outer labial papillae and cephalic papillae. The two species differ in the absence of the spinneret in S. annae sp. n., and the spicule shape. The secretory-excretory pore is situated more posteriorly in the new species, and there are no flagellate spermatozoids as observed in S. renaudae.
S. annae sp. n. resembles S. marisalbi Platonova & Mokievsky, 1994 in the teeth and tail shape. However, the new species does not have a spinneret. The conical portion of the tail occupies 1/4 and 1/5 of the total tail length, whereas in S. marisalbi this portion represents 1/3 of the total tail length. Labial and cephalic papillae are absent in S. marisalbi. The spicules of the species differ in shape, and the gubernaculum in S. marisalbi is divided at the distal end.
Syringolaimus magdae sp. n. (Figs. 3 and 4)
Type material: One male collected from station 84 (Appendix). Holotype ♂1: slide number MNRJ 332 station
84.
Type locality: Campos Basin (Rio de Janeiro, Brazil), found at 1050 m depth, in silt-clay sediments in the layer of 2-5 centimeters.
Etymology. The species epithet honors Professor Magda Vincx from Ghent University, Belgium. Outer labial papillae present. Head diameter 11.4 µ m. Amphideal phovea pocket-like, occupying 44% of corresponding body diameter. Buccal cavity cylindrical, sclerotized and deep, 50.4 µm long corresponding to 21.5% of pharynx. Three bifid asymmetrical teeth of equal size, one dorsal and two subventral. Pharynx muscular, slightly dilated in base of buccal cavity, and with elongated basal bulb 48.3 µm long, occupying 79.6% of corresponding body diameter. Secretory-excretory pore situated 35.2% from anterior end. Nerve ring placed posterior to mid-pharynx (56.2%). Rounded cardia. Ventral gland placed slightly posterior to cardia. Testis lying on right side of intestine. Anterior portion of testis with well-marked glandular portion. Short deferent duct with sperm cells in beginning of duct. Sperm cells fusiform. Two ejaculatory glands anterior to spicule. Spicule 31.5 µ m long, arch-shaped, with dorsal region hook-shaped and containing strongly sclerotized punctuations. Gubernaculum slender (11.4 µm). Tail conical-cylindrical, with spinneret; the cylindrical portion comprises 65% of tail length. Spinneret long and sharp (32.4 µ m), beginning in a dilated region and corresponding to 21.2% of tail length. Three caudal glands present.
Diagnosis. The presence of one pair of pre-cloacal ejaculatory glands and a large pointed spinneret, corresponding to 21.2% of the tail length, are the main features that characterize this new species.
Relationships. S. magdae sp. n. resembles S. filicaudatus due to the presence of labial papillae, absence of cephalic sensilla, base of the buccal cavity dilated, and bifid teeth. However, the tail of the new species does not have a filiform portion, and the spinneret is relatively longer (21.2%). The index c of De Man indicates a smaller tail in S. magdae sp. n. (c-11) than in S. filicaudatus (c-5). The conical portion of the tail also has different proportions in the two species, 35% in S. magdae sp. n. and 20% in S. filicaudatus. Male Holotype: Body 1036.5 µm long, maximum body diameter 22.8 µm. Cuticle faintly striated. Six outer labial papillae and four cephalic papillae. Amphideal phovea occupying 27.3% of corresponding body diameter. Head diameter 7.8 µm. Cylindrical, sclerotized, buccal cavity, weakly involved by pharynx muscles, 37.2 µ m long, 21.2% of pharynx length. Three bifid teeth of equal size, one dorsal and two subventral. Delicate pharynx with an oval basal bulb, 35.4 µm long and 18.6 µm wide, corresponding to 77.5% of body diameter and 20.2% of total pharynx length. Secretory-excretory pore and nerve ring at same level, situated 51.3% from anterior end. Rounded cardia. Single testis lying on right side of intestine, with glandular part splitting duct into regions of cells of varying degrees of maturity. Short deferent duct with sperm cells in beginning of duct. One precloacal papilla present. Spicule setiform, vellum present. Gubernaculum triangular. Conical-cylindrical tail with spinneret (6 µ m), corresponding to 5.3% of tail length. Cylindrical region corresponding to 55.1% of tail length. Three caudal glands present.
Female Allotype: Body slender, amphidelphic-didelphic, with reflexed ovaries located ventrally to intestine. Vulva situated at 57% of total body length, with two glands on each side of vulva.
Diagnosis. Syringolaimus smolae sp. n. is characterized by the setiform spicule, the triangular gubernaculum, the position of the secretory-excretory pore at the same level of the nerve ring, and the presence of two glands located posterior and anterior to the vulva.
Relationships. S. smolae sp. n. resembles S. loofi Gourbault & Vincx, 1985 ; both species share the presence of inner labial papillae, bifid teeth, and precloacal papillae; the equal value of De Man ratios b and c; and the proportion of the small spinneret in relation to the total tail length. However, the secretory-excretory pore in S. smolae sp. n. is situated in the middle region of the pharynx, whereas in S. loofi the pore is situated at the base of the buccal cavity. Other differences observed are the spicule, gubernaculum, and the tail shapes (conical in S. loofi and conical-cylindrical in S. smolae sp. n.). The female of the new species possesses two glands, one on each side of the vulva. The presence of a glandular portion in the testis is not observed in S. loofi.
Syringolaimus taniae sp. n ( Fig. 7 and 8 Other localities: Campos Basin (Rio de Janeiro, Brazil). Paratype ♂2: D: 1350 m, SL: 2-5 centimeters.
Etymology. The specific epithet honors Tânia Nara Bezerra, who initiated studies of free-living marine nematodes at the Universidade Federal de Pernambuco, Brazil. Male Holotype: Slender body, with faint striations that are not easily detected. Body 1041 µm long and 21.6 µm wide. Inner labial papillae not detected; six outer labial papillae; and cephalic sensilla absent. Head diameter 10.2 µm. Amphideal fovea pocket-like, occupying 34.8 µm of corresponding body diameter. Buccal cavity cylindrical and well sclerotized, 46.8 µm deep, occupying 24% of total pharynx length. Three small, bifid and asymmetrical teeth, one dorsal and two subventral, equal in size. Pharynx muscular, with elongated terminal bulb corresponding to 22.9% of total pharynx length and occupying 80% of corresponding body diameter. Secretory-excretory pore situated just after buccal cavity. Nerve ring at 62% of total pharynx length. Rounded cardia. Ventral gland at level of cardia. Testis lying on right side of intestine, glandular part splitting testis into regions of cells of varying degrees of maturation. Short deferent duct with sperm cells in beginning of duct. Spicules with sclerotized punctuations, vellum present. Sclerotized gubernaculum. Tail with anterior portion rounded. Posterior region cylindrical-filiform, representing 79.5% of tail length. Spinneret 28.2 µm, representing 12.9% of tail length. Three caudal glands present.
Female Allotype: Female amphidelphic-didelphic; ovaries reflexed and situated ventrally in relation to the intestine. Vulva situated in middle of body, 52% from anterior end.
Diagnosis. S. taniae sp. n. is caracterized by the rounded shape of the proximal portion of the tail and the location of the secretory-excretory pore immediately after the buccal cavity.
Relationships. S. taniae sp. n. shares with S. annae sp. n. and S. filicaudatus the presence of bifid teeth and the cylindrical-filiform tail shape. In S. taniae sp. n. the proximal portion of the tail has a rounded outline before becoming cylindrical-filiform, with a spinneret; whereas the tail begins conically in S. annae sp. n. and in S. filicaudatus. The position of the secretory-excretory pore is more anterior in S. taniae sp. n. (situated immediately after the buccal cavity) than in the other two species. The spicule and gubernaculum shapes are different in S. taniae sp. n. and S. filicaudatus. The absence of cephalic papillae distinguishes S. taniae sp. n. from S. annae sp. n..
S. taniae sp. n. resembles S. renaudae in the presence of bifid asymmetrical teeth, and the cylindricalfiliform portion of the tail ending in a spinneret. However, in S. renaudae the proximal portion of the tail is conical. The two species diverge in the absence of cephalic papillae in S. renaudae; the shape of the spermatozoids, which are flagelliform in S. renaudae and fusiform in S. taniae sp. n.; and the spicule shape.
S. taniae sp. n. also resembles S. marisalbi because of the asymmetrical chela-like bifid teeth. The body is more slender in S. taniae sp. n. (a= 48.2) than in S. marisalbi (a= 19.7). The proximal portion of the tail in S. marisalbi comprises 1/3 of the total tail length, and the spinneret is 5.8% of the total tail length; in S. taniae sp. n. these values are 1/5 and 12.9%, respectively. The presence of labial papillae and the different shapes of the spicules and gubernaculum also distinguish the two species.
Discussion
According to Platonova & Mokievisky (1994) , S. caspersi Gerlach, 1951 , S. tenuicaudatus (Allgen 1932 , and S. brevicaudatus Micoletzky, 1922 are poorly described. The description of S. caspersi is brief and imprecise, and only the female is known. The description of S. tenuicaudatus was problematic from the beginning: it was placed as Dolicholaimus tenuicaudatus by De Man (1888) and eventually transferred by Gerlach & Riemann (1974) to Syringolaimus. Even Platonova & Mokievisky (1994) agreed that the description is insufficient and the drawing is vague. The need to transfer the genus of these species was (as confirmed by these authors) illustrated by the spicule and tail shape, as well as the presence of a basal bulb. For S. brevicaudatus, the original description is very short, lacks drawings, and, as in S. caspersi, is based only on the female. For those reasons, we are strongly convinced that the three species mentioned above should not be considered as valid. Therefore we present a new list of 14 valid species of the genus Syringolaimus. We also propose a new key for this genus.
List of valid species of Syringolaimus
Syringolaimus annae sp. n. Syringolaimus filicaudatus Vitiello, 1970 Syringolaimus gladiautus Bussau, 1993 Syringolaimus ingens Bussau, 1993 Syringolaimus loofi Gourbault & Vincx, 1985 Syringolaimus magdae sp. n. Syringolaimus marisalbi Platonova & Mokievsky, 1994 Syringolaimus nitidus Bussau, 1993 Syringolaimus renaudae Gourbault & Vincx, 1985 Syringolaimus smarigdus Cobb, 1928 Syringolaimus smolae sp. n.
Syringolaimus striatocaudatus De Man, 1888
Syringolaimus taniae sp. n. Bussau, 1993 Key to species of Syringolaimus ........................................................................................................................ 
Syringolaimus venustus

